Polyunsaturated fatty acids in heart muscle and alpha 1-adrenoceptor binding properties.
Modifications of membrane phospholipids and binding characteristics of adrenoceptors by hydrocortisone and epinephrine were examined in sarcolemmal preparation from rat heart muscle. The influence of hydrocortisone and epinephrine on the fatty acid composition of membrane phospholipids and the affinity (1/Kd) and number of binding sites (Bmax) of alpha 1- and beta-adrenoceptors was studied in male Wistar rats treated daily for 7 days with the hormones. The alpha 1- and beta-adrenoceptors were characterized by using the antagonist ligands [3H]prazosin and [3H]dihydroalprenolol, respectively. Administration of the hormones altered significantly the composition of fatty acids, decreased linoleic acid (18: 2(n-6)) level of both phosphatidylcholine and phosphatidylethanolamine, and increased arachidonic acid (20: 4(n-6)) level of phosphatidylcholine and docosahexaenoic acid (22: 6(n-3)) level in both phosphatidylcholine and phosphatidylethanolamine. The binding sites of alpha 1-adrenoceptors were of high affinity in the control group. Following administration of the hormones Kd of alpha 1-adrenoceptors increased markedly. The number of alpha 1-adrenoceptors binding sites did not change significantly due to the hormones. In contrast, while the hormone treatments did not alter the affinity of the beta-adrenoceptors the number of binding sites were significantly decreased by the hormones. The results indicate that the decrease in affinity of alpha 1-adrenoceptors and the down-regulation of beta-adrenoceptors is accompanied by alteration in percentage fatty acid compositions of phosphatidylethanolamine and phosphatidylcholine in cardiac muscle.